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Submitted To: Alaska Department of Transportation & Public Facilities
2301 Peger Road
Fairbanks, AK 99709
Attn: Marcus Zimmerman and Sammy Cummings

Subject: REVISION 1 SUMMARY REPORT, JULY 2020 TO JUNE 2021 
QUARTERLY PFAS WATER SAMPLING, GUSTAVUS, ALASKA

Shannon & Wilson prepared this report and participated in this project as a consultant to the
Alaska Department of Administration's Division of Risk Management (DRM) and Alaska 
Department of Transportation and Public Facilities (DOT&PF).  

Shannon & Wilson’s services were authorized by DRM under our letter titled Confirmation of 
Authorization to Proceed with Environmental Support Services, Gustavus Airport PFAS 
Assessment, Gustavus, Alaska dated August 23, 2018.  Shannon & Wilson’s services were 
authorized by DOT&PF under Professional Services Agreement Number 25-19-1-013, issued 
by the DOT&PF on December 19, 2018, and the following contract amendments: 

Amendment 35, NTP P5-1-2021a for quarterly residential monitoring in fiscal year (FY)
2021, and NTP P5-11a for quarterly monitoring well sampling in FY 2021.

Amendment 40, NTP P5-13 for the FY 2021 annual groundwater monitoring report.

This report presents a summary of Shannon & Wilson's water-supply and monitoring well 
sampling and related services from July 2020 through June 2021.  

Shannon & Wilson appreciates the opportunity to be of service to you on this project. 

Amber Masters 
Environmental Scientist, Report Author

Kristen Freiburger
Associate, Chemist, Project Manager 
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1 INTRODUCTION 
Shannon & Wilson, Inc. (Shannon & Wilson) has prepared this report to document water-
supply and monitoring well sampling and point-of-entry treatment (POET) system testing 
efforts near the Gustavus Airport (GST) in Gustavus, Alaska. This report covers project 
tasks completed in July 2020 through June 2021 for this ongoing project.  

The GST is an active, Alaska Department of Environmental Conservation (DEC) listed 
contaminated site due to the presence of per- and polyfluoroalkyl substances (PFAS) in soil, 
groundwater, and surface water (File Number 1507.38.017, Hazard ID 26904). 

This report was prepared for the Alaska Department of Transportation & Public Facilities 
(DOT&PF) and the Alaska Department of Risk Management (DRM) in accordance with the 
terms and conditions of Shannon & Wilson's contracts, relevant DEC guidance documents, 
and 18 Alaska Administrative Code (AAC) 75.335.

1.1 Purpose and Objectives

The purpose of the services described in this report was to evaluate the potential for human 
exposure to PFAS in groundwater near the GST. Shannon & Wilson's primary objective was 
to collect quarterly groundwater samples from monitoring wells, and quarterly and annual 
groundwater samples from water-supply wells meeting the monitoring criteria detailed in 
Section 1.5. Well search and sampling areas are shown in Figure 1. The fiscal year (FY) 2021 
monitoring status of water-supply wells identified during our well search and sampling 
effort is shown in Figure 2.  

Our secondary objective was to collect groundwater samples from water-supply wells 
within the well search areas that were newly installed or were not yet sampled during 
previous sampling efforts.  

1.2 Background

The GST terminal is located at 1 Airport Way in Gustavus, Alaska (Figure 1).  The property 
is owned by the DOT&PF, who also owns multiple adjacent parcels.  The geographic 
coordinates of the GST terminal are latitude 58.4252, longitude -135.7074.  

The DOT&PF Crash and Fire Rescue program used aqueous film-forming foam (AFFF) for 
training, annual fire apparatus testing, and emergency response at the GST for many years. 
AFFF release areas are shown in Figure 1. The precise timeline of AFFF use at the GST is 
unknown, and it is possible additional areas of AFFF use have not been identified. AFFF 
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contains PFAS, a category of persistent organic compounds. There is evidence that exposure 
to PFAS can lead to adverse health effects. 

On May 4, 2018, DEC informed DOT&PF the airport terminal well and National Park 
Service (NPS) Water System well serving the school were at risk for PFAS contamination. 
On June 27, 2018, DOT&PF sampled both drinking-water-supply wells for the presence of 
PFAS. The analytical results were received on July 30, 2018. The airport terminal well 
contained levels of PFAS exceeding the U.S. Environmental Protection Agency’s (EPA's) 
Lifetime Health Advisory (LHA) level.  The NPS well had detections of several PFAS less 
than the EPA's LHA level. DOT&PF and DRM contacted Shannon & Wilson regarding the 
Gustavus community well results. Shannon & Wilson began water-supply well search and 
sampling efforts in August 2018. Results from the initial sampling event is summarized in 
our April 2019 report, August 2018 to November 2018 Private Well Sampling-Revision 1.  

Shannon & Wilson has sampled 121 water-supply wells for PFAS on and around the GST
since 2018. Figure 1 shows the extent of the overall well search and sampling effort. PFAS 
were identified in several water-supply wells at concentrations exceeding the EPA LHA. 
Well search and sampling areas were expanded until PFAS concentrations in wells along the 
edges of the sampling area were found to be below the applicable DEC regulatory levels. 
Shannon & Wilson personnel conducted additional well search efforts in October, 
November, and December 2018.  

Water-supply well sample concentrations for the sum of perfluorooctanesulfonic acid
(PFOS) and perfluorooctanoic acid (PFOA) ranged from not detected to 6,110 nanograms 
per liter (ng/L) for wells associated with the GST PFAS project. Water-supply well depths 
are generally between 15 to 25 feet below ground surface (bgs) based on information 
provided by the residents and the former, local driller who installed most of the wells. 
Shannon & Wilson was not able to obtain well-drilling or construction logs to confirm these 
depths.  

Through coordination with the DOT&PF and DEC, Shannon & Wilson established the well 
monitoring network criteria defined in Section 1.5. Quarterly water-supply well monitoring 
began in March 2019. Annual monitoring began in June 2019. Water-supply sampling events 
conducted between December 2018 and November 2019 are presented in our report 
Summary Report, December 2018 to November 2019 Water Supply Sampling, dated August 2020. 
The sampling events for the first and second quarter of 2020 were canceled due to 
COVID-19 travel restrictions. Quarterly and annual sampling conducted between July 2020 
and June 2021 is covered in this report. 
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Category 4: wells used for outdoor purposes only, such as irrigation of lawns or non-
vegetable gardens or vehicle washing. These wells are considered non drinking-
water wells.

Category 5: wells currently not in use. Wells that have been abandoned in place, are 
inoperable, disconnected, or intended for future use, are considered category 5 wells. 
These wells are considered non drinking-water-wells.   

The annual water-supply well sampling event occurred in August/September 2020. The 
quarterly sampling events were conducted in December 2020, March 2021, and June 2021. In 
addition, six first-time water-supply well samples were collected from July 2020 to June 
2021. Please note this project is ongoing. Shannon & Wilson collected analytical 
groundwater samples for determination of 18 PFAS (Exhibit 1-2) from category 1 or 2 water-
supply wells that either had not been sampled during a previous sampling event, or met the 
following sampling criteria:

samples were collected quarterly for active wells whose maximum combined PFOS and
PFOA concentration is between 35 ng/L and 69 ng/L (50 and 100 percent of the LHA),
per DEC guidance;

samples were collected annually for active wells whose maximum combined PFOS and
PFOA concentration is between 17.5 ng/L and 35 ng/L (25 and 50 percent of the LHA),
per DEC guidance; and

active wells within 500 lateral feet of a water-supply or monitoring well meeting the
quarterly or annual sampling criteria, based on the event (quarterly or annual).

Lateral distance is measured from the parcel location global positioning system point; these 
points were collected during the initial well search. These points are generally located at the 
structure served by the well and may not reflect the water-supply well’s actual location.

Per DEC guidance, locations that are considered “affected” (historical concentration exceeds 
the LHA or former DEC action limit) are not included in the quarterly or annual water-
supply well monitoring events.

This report was prepared for the exclusive use of the DOT&PF and its representatives. This 
work presents Shannon & Wilson's professional judgment as to the conditions of the site. 
Information presented here is based on the sampling and analyses field staff performed. 
This report should not be used for other purposes without Shannon & Wilson's approval or 
if any of the following occurs:

Project details change, or new information becomes available, such as revised regulatory
levels or the discovery of additional source areas.
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2.2 Water-supply Well Sampling

Shannon & Wilson collected 70 primary and 14 field duplicates water-supply well samples 
from 35 water-supply wells during FY 2021. Water-supply well and POET system samples 
collected from the Gustavus Inn POET are not included in these totals. Gustavus Inn POET 
sampling is described in Section 2.3. 

Shannon & Wilson purged water-supply well systems prior to sampling by allowing the 
water to run until water-quality parameters stabilized and the water appeared clear. We 
measured these parameters using a YSI and recorded pH, temperature, and conductivity 
approximately once every three minutes until sample collection. The following values were 
used to indicate stability for a minimum of three consecutive readings: ±0.1 pH, ±0.5 C, and 
±3 percent conductivity. Purge water was discharged to an indoor sink or the ground 
surface. We note that indoor plumbing in the GST well search area generally leads to private 
septic systems. 

Following parameter stabilization, field staff collected PFAS groundwater samples into
laboratory-supplied sample bottles. Water-supply well samples were preserved with 
tris(hydroxymethyl)aminomethane buffer (Trizma®), per the laboratories standard 
operating procedure for drinking-water samples. Field staff collected water-supply well 
samples from sampling locations within the location’s plumbing system, upstream of 
water-treatment systems or water softeners. For the purposes of this project, we do not 
consider small (i.e., less than 18 inches in height) particulate filters to be treatment systems. 
Copies of the Residential Well Sampling Logs are included in Appendix A.

Field staff are aware of the potential for cross-contamination from numerous everyday 
household items. Precautions to prevent cross-contamination included discontinuing the 
use of personal protective equipment and field supplies known to contain PFAS, using liner 
bags to contain samples before and after sample collection, hand washing, and donning a 
fresh pair of disposable nitrile gloves before sample collection.

2.2.1 Quarterly and Annual Monitoring

Quarterly and annual water-supply well sampling criteria is described in Section 1.5. The 
sampling status of each water-supply well is shown in Figure 2. In August and September 
2020, Shannon & Wilson field staff collected samples from 14 of the 16 quarterly monitoring 
locations and nine of the 15 annual monitoring locations. In December 2020 staff collected 
samples from 11 of 15 quarterly monitoring locations and one annual location. In March 
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2021 staff collected samples from 12 of 15 quarterly monitoring locations and one annual 
location. During the June 2021 event, Shannon & Wilson sampled 15 of 15 quarterly 
monitoring locations.

These sampling events are summarized in Exhibit 2-3 below. Homes and businesses marked 
"No" indicate the owner or occupant declined sampling, or Shannon & Wilson was unable to 
reach the property contact. Property owners more commonly declined sampling in the 
winter and spring sampling events when many properties are winterized. Annual sampling 
was conducted in fall 2020 or during the next available sampling event. Shannon & Wilson 
intends to collect annual samples in the summer for future sampling events, in an attempt to 
collect samples from seasonal locations.  
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2.2.2 First-Time Samples

Shannon & Wilson field staff revisited locations we were unable to sample or reach during 
previous mobilizations during each water-supply well sampling event. Locations where
more than five attempts have been made to contact owners are no longer being visited. We 
consider these locations to be passive refusals. 

In March 2021, Shannon & Wilson collected a sample from the well at the northwest corner 
of White Drive and Wilson Road (PW-465). This property contains two wells, one for the 
main home (PW-415) and one servicing the guest houses (PW-465). The guest houses are 
being restored by the new property owners. 

In June 2021, Shannon & Wilson collected a sample from the water-supply well at the end of 
Glen’s Ditch Road (PW-062). Previous contact had been made with the owner of this 
property; however, the owner uses the property as a vacation home and was not available 
during prior sampling events. 

In June 2021, Shannon & Wilson collected first-time samples from three properties where 
the previous well had been replaced with a new water-supply well. We denote the new 
wells using the original private well identification (PW-ID) followed by a “.” and counting 
consecutively. The following new wells were sampled during the reporting period: PW-
204.1, PW-205.1, and PW-208.1. 

2.2.3 December 2020 Flood Response Samples

In December 2020, Gustavus experienced a period of rainfall that caused flooding in the 
neighborhoods near the GST. In response to numerous requests from residents concerned 
that the flooding may have facilitated migration of PFAS into new areas, DEC and DOT&PF 
requested Shannon & Wilson collect additional water-supply well samples from properties 
in areas that may have been impacted by PFAS transport in flood waters. The following 
flood-response samples were collected during the December 2020/January 2021 sampling 
event:  

NPS Well – also sampled annually as part of the water-supply well monitoring;

PW-016 - previously sampled in August 2018;

PW-045 - previously sampled in August 2018 and October 2019. Note: this property was
unable to be sampled as part of the flood response until June 2021, as the owners are
seasonal residents;

PW-235 - previously sampled in November 2018; and
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PW-466 - first-time water sample from a water-supply well located at the corner of
Wilson Road and Chuck Kearns Drive.

2.2.4 Notification of Results

Shannon & Wilson notified property owners and occupants following the receipt of 
analytical data. Owners and/or occupants were first contacted by telephone, where possible. 
We also prepared letters interpreting the results of the relevant water-supply well sample(s). 
When requested, results letters were e-mailed to owners and occupants. 

Letters were tailored to each property and analytical sample and included the following 
information:

sample name(s);

comparison of PFOS and PFOA analytical results to the EPA LHA level;

description of the project;

pages of the laboratory report that apply to the water-well sample; and

updated GST PFAS fact sheet.

A copy of the result letter template is included in Appendix B. 

2.2.5 Public Information

The DOT&PF hosts a webpage describing the PFAS water-testing project. The webpage 
includes a project summary, list of contacts, a results map, and links to additional resources. 
The map is updated as analytical results are received and uploaded to the webpage by 
DOT&PF.  

2.3 Point-of-Entry Treatment System Monitoring

Shannon & Wilson collected samples from the POET system installed at the Gustavus Inn. 
The POET system is designed to remove PFAS and arsenic from the drinking-water 
associated with water-supply well PW-200. Water samples were collected following 
parameter stabilization as described in section 2.2. Quarterly samples were collected during 
the reporting period from the following locations in the treatment system:  

PW-200-Sink: collected from a post-treatment sink or spigot, generally collected from the
sink in the garage. This sample is submitted for PFAS and arsenic analysis.

PW-200-C Port Composite: collected from the mid-system C-port of each of the four
parallel treatment units. This composite sample is submitted for PFAS analysis.
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PW-200-Unit C-port: collected from the mid-system C-port of each of the four parallel
treatment units. These individual samples are submitted for PFAS analysis; however,
the sample is not analyzed unless PFAS is detected in the composite sample listed
above. These samples were not analyzed during the reporting period.

PW-200-F-port: collected from the F-port located immediately after the treatment system,
prior to entering indoor plumbing. This sample is submitted for PFAS and arsenic
analysis; however, the sample is not analyzed unless results from the other ports
indicate PFAS and/or arsenic in the treated water. This sample was not analyzed during
the reporting period.

PW-200: collected from the raw-water spigot, usually the A-port or the pressure tank
spigot. This sample is submitted for PFAS and arsenic analysis.

2.4 Sample Custody, Storage, and Transport

Immediately after collection, the PFAS sample bottles for each location were placed in 
Ziploc bags and stored in a designated sample cooler or refrigerator maintained between 0 
°C and 6 °C with ice substitute separated from the sample bottles by a liner bag. Samples 
submitted for additional analyses were also stored in the temperature-controlled cooler; 
however, the requirement to bag the samples and ice separately is not needed.  

Shannon & Wilson maintained custody of the samples until submitting them to the 
laboratories for analysis. Analytical samples and chain-of-custody forms were packaged in a 
hard-plastic cooler with an adequate quantity of frozen-ice substitute and packing materials 
to prevent bottle breakage during shipments. Staff applied custody seals to the cooler, 
which were observed to be intact upon receipt by the laboratory. 

Shannon & Wilson shipped the sample coolers to Eurofins TestAmerica in West Sacramento, 
California (Eurofins) for analysis of PFAS using Alaska Air Cargo’s priority overnight 
service known as Goldstreak. Shannon & Wilson shipped or hand-delivered sample coolers 
to SGS North America, Inc. (SGS) in Alaska for analysis of petroleum and arsenic analytes. 

Shannon & Wilson submitted water samples promptly to the analytical laboratories after 
each sampling event. This allowed sufficient time for the laboratories to analyze the samples 
within the holding-time requirements.

2.5 Deviations

In general, Shannon & Wilson conducted services in accordance with the approved 
proposals and approved work plan addendum. The following are deviations from the 
proposed scope of services described in Section 1.5. 
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Sample PW-012 was collected from a location downstream of the property’s water
softener or other in-home treatment system during one or more sampling events.

Due to an YSI malfunction, pH readings were not accurate during sampling of several
monitoring wells in June 2021. The remaining parameters were stabilized prior to
samples collection, and pH was approximated using pH paper; however, stabilization of
pH for these samples is not assured. Inaccurate pH readings occurred for the following
June 2021 monitoring well samples: MW-5-20, MW-6-20, MW-7-20, MW-8-20, MW-9-30.
MW-10-20, MW-11-15, and MW-12-10.

Sample PW-462 was collected via a hand pump in September 2020, and parameters were
not measured or recorded.

Sample PW-208 was collected in March 2021 using a peri-pump. The water-supply well
was not connected to the home at the time.

Sample PW-205.1 was collected in June 2021 using a residential well pump intended to
be used with indoor plumbing. The pump was connected to a PVC pipe for purging, the
pipe could not be removed prior to sample collection.

Sample PW-208.1 was collected in June 2021 using a residential well pump intended to
be used with indoor plumbing.

Samples MW-11-15 and MW-12-10 submitted for the analysis of volatile organic
compounds (VOCs) were collected using a peri-pump in Fall 2020, Winter 2020, and
Spring 2021.

3 ANALYTICAL RESULTS
Shannon & Wilson submitted groundwater samples to Eurofins for analysis of 18 PFAS 
compounds using EPA Method 537.1. PFAS analytes are listed in Exhibit 1-2. Results of 
water-supply well and monitoring well samples were compared to the EPA LHA. 

We submitted onsite monitoring well water samples (MW-11-15 and MW-12-10) collected in 
August/September 2020 to SGS in Anchorage, Alaska for analysis of VOCs by method 
8260C, gasoline range organics (GRO) by AK Method 101, diesel range organics (DRO) by 
AK Method 102, residual range organics (RRO) by AK Method 103, and polycyclic aromatic 
hydrocarbons (PAH) by EPA Method 8270D-SIM.  

We submitted onsite monitoring samples collected in December 2020, March 2021, and June 
2021 for benzene, toluene, ethylbenzene, and xylenes (BTEX) analysis by EPA Method 8260 
instead of the full VOC analysis.  
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Water samples were also submitted to SGS for the analysis of arsenic by EPA 200.8 for the 
POET quarterly monitoring.  

The Eurofins and SGS laboratory reports, associated DEC Laboratory Data Review 
Checklists (LDRCs), and a summary of our Quality Assurance/Quality Control (QA/QC) 
assessment are included in Appendix C. PFAS results for water-supply well and monitoring 
well samples collected July 2020 through June 2021 are shown in Tables 1 through 4 and 
Tables 5 through 8, respectively. Results of petroleum analyses from onsite monitoring wells 
are shown on Table 9. PFAS and arsenic results from samples collected from the Gustavus 
Inn POET system are shown on Table 10. The maximum PFOS+PFOA result for each 
sampling location as of August 2021 is depicted on Figure 4. 

3.1 Water-supply Wells

The following sections summarize the water-supply well results associated with each FY 
2021 sampling event.  

3.1.1 Fall 2020

Table 1 summarizes concentrations of target PFAS analytes for August and September 2020 
quarterly and annual water-supply well samples (Eurofins work order [WO] 320-64367-1).  
None of the samples collected had reported PFOS and PFOA concentrations above the EPA 
LHA. Analytical results for three wells exhibited combined PFOS and PFOA concentrations 
greater than 35 ng/L. 

The sum of PFOS and PFOA was 69 ng/L in sample PW-462. This well exhibited the highest 
PFOS concentration for the fall 2020 sampling event. Note, the owners previously reported 
that they planned to develop this property,  with the intention of using PW-462 as a 
drinking water source.  The property has not been developed since it was reported as a 
future water-supply well. This well is not currently used for indoor plumbing or drinking 
water and has been removed from the monitoring events.  

3.1.2 Winter 2020

Table 2 summarizes concentrations of target PFAS analytes for December 2020 and January 
2021 quarterly and first-time water-supply well samples (Eurofins WO 320-68521-1). None 
of the samples collected had reported PFOS and PFOA concentrations above the EPA LHA.

Analytical results for sample PW-401 exhibited combined PFOS and PFOA concentrations of
31 ng/L. This well had the highest reported PFAS concentration for this sampling event. 
PFAS analytes were not detected in the first-time sample PW-466.  
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3.1.3 Spring 2021

Table 3 summarizes concentrations of target PFAS analytes for March 2021 quarterly and 
first-time water-supply well samples (Eurofins WO 320-71796-1).  

Analytical results for first-time sample PW-465 exhibited combined PFOS and PFOA 
concentrations above the LHA, reported at 119 ng/L. Analytical results for quarterly sample 
PW-401 exhibited combined PFOS and PFOA concentrations of 31 ng/L.

3.1.4 Summer 2021

Table 4 summarizes concentrations of target PFAS analytes in June 2021 quarterly and first-
time water-supply well samples (Eurofins WO 320-75575-1). 

Analytical results for first-time sample PW-208.1 exhibited combined PFOS and PFOA of 70 
ng/L, equivalent to the LHA. This well is considered “affected” and is no longer part of the 
monitoring sampling events. Analytical results for first time samples PW-062, PW-204.1, and 
PW-205.1 exhibited detections of PFAS less than the LHA. 

3.1.5 Historical Results

Historical PFOS results for quarterly water-supply well samples collected between August 
2018 and June 2021 are plotted in Figure D.1 (Appendix D). Locations with less than four 
detectable results of PFOS are excluded.  

Select water-supply well locations with detections of multiple PFAS analytes in historical 
samples collected August 2018 through June 2021 are plotted in Figure D.2 through D.5.  

3.2 Monitoring Wells

The following sections summarize the monitoring well results associated with each 
monitoring well sampling event.  

3.2.1 Fall 2020

Table 5 summarizes concentrations of target PFAS analytes in August and September 2020 
quarterly monitoring well samples (Eurofins WO 320-64368-1). Analytical results for the 
following monitoring well samples exhibited PFAS results above the LHA: MW-2-20, MW-9-
30, MW-10-20, MW-11-15, and MW-12-10.  

The sum of PFOS and PFOA was 296 ng/L in sample MW-2-20. This well exhibited the 
highest PFAS concentrations for this sampling event.  
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3.2.2 Winter 2020

Table 6 summarizes concentrations of target PFAS analytes in December 2020 and January 
2021 quarterly monitoring well samples (Eurofins WO 320-68519-1). Analytical results for 
the following monitoring well samples exhibited PFAS results above the LHA: MW-2-20, 
MW-9-30, MW-11-15, and MW-12-10.   

The sum of PFOS and PFOA was 6,192 ng/L in sample MW-11-15. This well exhibited the 
highest PFAS concentrations for this sampling event.  

3.2.3 Spring 2021

Table 7 summarizes concentrations of target PFAS analytes in March 2021 quarterly 
monitoring well samples (Eurofins WO 320-71798-1). Analytical results for the following 
monitoring well samples exhibited PFAS results above the LHA: MW-2-20, MW-9-30, and
MW-11-15.   

The sum of PFOS and PFOA was 328 ng/L in sample MW-2-20. This well exhibited the 
highest PFAS concentrations for this sampling event.  

3.2.4 Summer 2021

Table 8 summarizes concentrations of target PFAS analytes in June 2021 quarterly 
monitoring well samples (Eurofins WO 320-75574-1). Analytical results for the following 
monitoring well samples exhibited PFAS results above the LHA: MW-2-20, MW-9-30, MW-
10-20, and MW-11-15.

The sum of PFOS and PFOA was 482 ng/L in sample MW-2-20. This well exhibited the 
highest PFAS concentrations for this sampling event.  

3.2.5 Petroleum Analysis

Table 9 summarizes concentrations of target petroleum compounds from August 2020 
through June 2021 monitoring well samples. None of the reported analytes were detected 
above the laboratory reporting limits for the analytical samples collected during the 
reporting period.  

3.2.6 Historical Results

PFAS results for monitoring well samples collected August 2018 through June 2021 are 
plotted in Figures D.6 through D.14. Locations with less than 4 detectable results are 
excluded.
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3.3 POET System Monitoring

Table 10 summarize concentrations of PFAS and arsenic analytes in samples associated with 
the POET system installed at the  (PW-200).  

Analytical results for samples collected from untreated groundwater had reported 
concentrations of PFOS and PFOA above the LHA in the sample collected in August 2020. 
Combined PFOA and PFOA concentrations were less than the LHA in samples collected in 
December 2020, March 2021, and June 2021.  

Analytical arsenic results exceeded regulatory limits in the untreated groundwater samples 
collected during each sampling events covered in this report.  

Except for a low-level detection of PFOA in the August 2020 C-port composite sample, 
PFAS analytes were not detected in the treated water (sink) or C-port composite samples 
during each sampling event covered in this report.  

4 DISCUSSION AND RECOMMENDATIONS
The following sections provide a detailed discussion of the results of quarterly water-supply
and monitoring well sampling, and POET system testing performed July 2020 through June 
2021. Observations and recommendations are based on available data and may be revised 
following future sampling events. We note that conclusions derived from small data sets 
may be prone to errors and inconsistencies. 

4.1 Comparison to Regulatory Levels 

Historical results for the water-supply well samples are provided as Table 11. 

4.1.1 Water-supply Wells 

Between July 2020 and June 2021, two first-time samples from water-supply wells had 
reported combined PFOS and PFOA concentrations above the drinking-water action level. 
The combined PFOS and PFOA concentration in sample PW-208.1 was 70 ng/L during the 
summer 2021 sampling event (Table 4). This well was installed in March 2021, as a part of a 
renovation to an existing property. Previous samples collected from the original well on the 
property (PW-208) did not exceed the LHA. The combined PFOS and PFOA concentration 
in sample PW-465 was 119 ng/L during the spring 2021 sampling event (Table 3). This well 
was historically used for guest houses located on the property. The well servicing the main 
home on this property exceeded the LHA in a previous sampling event. Locations where the 
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well concentration exceeds the LHA are receiving bottled water until a long-term alternative 
water solution is in place.  

PFOS was frequently the highest detected PFAS analyte in the quarterly water-supply well 
samples collected during the events covered in this report.  

4.1.2 Monitoring Wells 

Between July 2020 and June 2021, 16 samples from groundwater monitoring wells had 
combined PFOS and PFOA concentrations above the LHA drinking-water action level. Of 
these, two samples had PFOS results above the DEC groundwater cleanup level of 400 ng/L. 
Sample MW-11-15 collected in December 2020, exhibited a PFOS concentration of 6,100 ng/L 
(Table 6). Sample MW-2-20 collected in June 2021 exhibited a PFOS concentration of 450 
ng/L during the summer 2021 sampling event.  

PFOS was frequently the highest detected PFAS analyte in the quarterly monitoring well 
samples collected during the events covered in this report. 

4.2 Trend Analysis

Shannon & Wilson performed a statistical analysis on the PFAS data set to provide 
information regarding the potential future risk to receptors via drinking water exposure. We 
assessed temporal data for quarterly and/or annual water-supply and monitoring wells 
using a Mann-Kendall nonparametric trend analysis. Mann-Kendall analyzes for increasing 
or decreasing trends with a confidence above 95 percent.  

We are unable to report a trend for locations where fewer than four sample results are 
available. Trends were analyzed for C4 PFBS, C5 PFHpA, C6 PFHxS, C6 PFHxA, C8 PFOS, 
C8 PFOA, and PFOS and PFOA combined values. We note these trends were calculated 
using between five and eight sampling events and are subject to change as more data are 
accumulated. 

Professional judgement was used to interpret trends derived from data that included a 
mixture of non-detected results and estimated detections below the laboratory reporting 
limit. Our statistical analysis referenced the laboratory reporting limit for non-detected 
results. Trends were not derived from data sets with a mixture of detected and non-detected 
results where 50 percent or more of the data set was not detected. Trends are reported as 
stable for analytes with consistent non-detected PFAS results for the reported location.  
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4.2.1 Water-Supply Wells

Table 12 summarizes the statistical analysis data for the quarterly and/or annual water-
supply well locations. There were no locations in the quarterly water-supply well 
monitoring network that exhibited statistically significant “increasing” trends for PFOS or 
PFOA (Table 12). However, we note that many of the water-supply wells with higher levels 
of PFAS have been omitted from statistical analysis for lack of monitoring data. Two water-
supply well locations exhibit “possibly increasing” trends for other PFAS. 

4.2.1.1 PFOS Trend Analysis

Water-supply wells where trend analysis was conducted did not exhibit a statistically 
significant increasing trend in PFOS concentrations. Sample results for locations NPS Well
and PW-401 exhibited a “decreasing” trend in PFOS concentration. Concentrations of PFOS 
in locations PW-012 and PW-200 exhibited a “possibly decreasing” trend. PFOS results for 
locations PW-010, PW-037, PW-038, PW-039, PW-040 and PW-221 exhibited a “stable” trend 
with no significant change. We note that PFOS was not detected in samples collected from 
July 2020 through June 2021 for locations PW-037, PW-038, PW-039, and PW-040.   

4.2.1.2 PFOA Trend Analysis

Water-supply wells where trend analysis was conducted did not exhibit a statistically 
significant increasing trend in PFOA concentrations. Sample results for locations NPS Well
and PW-200 exhibited a “decreasing” trend in PFOA concentration. PFOA results for 
locations PW-010, PW-037, PW-038, PW-040, PW-221 and PW-401 exhibited a “stable” trend 
with no significant change. We note that PFOA was not detected in samples collected from 
July 2020 through Jun 2021 for locations PW-037, PW-038, PW-040 and PW-221.  

4.2.1.3 PFOS and PFOA Combined Trend Analysis

Trends for combined PFOS and PFOA concentrations were analyzed for water-supply well 
locations with calculable LHA combined values. Locations with no detections of PFOS or 
PFOA were not analyzed. 

Water-supply well location NPS Well exhibited statistically significant evidence of a 
“decreasing” trend. Locations PW-012, PW-200, and PW-401 exhibited a “possibly 
decreasing” trend. The trend for locations PW-010, PW-040, PW-221 was calculated as 
“stable” with no significant change.

4.2.2 Monitoring Wells

Table 13 summarizes the statistical analysis for the monitoring well network. 
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4.2.2.1 PFOS Trend Analysis

Monitoring wells MW-3-40 and MW-7-20 exhibited statistically significant “increasing” 
trends for PFOS for samples collected through June 2021. The PFOS trend associated with 
monitoring wells MW-2-20, MW-2-30, MW-4-20, MW-10-20, and MW-12-10 is reported as 
“stable” with no significant changes. PFOS concentrations in monitoring well MW-3-15 
exhibited a statistically significant “decreasing” trend. A trend was unable to be calculated 
or “no trend” was reported for the remaining monitoring wells.

4.2.2.2 PFOA Trend Analysis

Statistical analysis of PFOA concentrations for the monitoring wells did not report 
“increasing” or “decreasing” trends for the monitoring wells. PFOA concentrations are 
reported as “no trend” or as “stable” with no significant changes. 

4.2.2.3 PFOS and PFOA Combined Trend Analysis

Trends for combined PFOS and PFOA concentrations were analyzed for monitoring well 
locations with calculable combined values. Locations with no detections of PFOS or PFOA 
were not analyzed.  

Monitoring wells MW-2-20, MW-3-40, MW-5-20, and MW-7-20 exhibited statistically 
significant evidence of an “increasing” trend for PFOS and PFOA combined and monitoring 
well MW-3-15 exhibited statistically significant evidence of a “decreasing” trend.

Notably the PFOS and PFOA results in monitoring well MW-11-15 near the former fire 
training area had a reported spike in concentration in the December 2020 sampling event. 
This is likely attributable to the significant rainfall received prior to the sampling event. 

4.3 Recommendations 

Based on the water-supply well search and sampling efforts completed between July 2020 
and June 2021, Shannon & Wilson recommends the DOT&PF:

discontinue collecting analytical samples for petroleum analytes at locations associated
with monitoring wells MW-11 and MW-12;

continue to conduct the annual water-supply well sampling event in the summer
months due to scheduling considerations;

following this report maps produced for the water-supply and monitoring well data
should avoid depicting current data with historical data, as results may have changed
and may not represent the current conditions;
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Information about your Geotechnical/Environmental Report" has been prepared and is 
included, to assist you and others in understanding the use and limitations of this report. 
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1

6/2
2/2

02
1

6/2
3/2

02
1

6/2
3/2

02
1

6/2
3/2

02
1

1.0
 J

0.4
9 J

15
 

15
 

21
 

13
 

13
 

14
 

1.2
 J

<1
.7 

7.0
 

6.7
 

15
 

18
 

15
 

5.6
 

0.9
6 J

0.2
3 J

3.2
 

3.2
 

5.6
 

2.7
 

3.0
 

5.5
 

<1
.8 

<1
.7 

<1
.7 

<1
.8 

<1
.8 

0.8
8 J

0.8
5 J

0.6
6 J

0.4
6 J

<1
.7 

0.7
8 J

0.7
9 J

0.8
7 J

1.0
 J

0.9
7 J

0.6
1 J

<1
.8 

<1
.7 

<1
.7 

<1
.8 

<1
.8 

0.8
6 J

0.8
5 J

<1
.8 

<1
.8 

<1
.7 

<1
.7 

<1
.8 

<1
.8 

<1
.7 

<1
.8 

<1
.8 

<1
.8 

<1
.7 

<1
.7 

<1
.8 

<1
.8 

<1
.7 

<1
.8 

<1
.8 

<1
.8 

<1
.7 

<1
.7 

<1
.8 

<1
.8 

<1
.7 

<1
.8 

<1
.8 

<1
.8 

<1
.7 

<1
.7 

<1
.8 

<1
.8 

<1
.7 

<1
.8 

<1
.8 

<4
.5 

<4
.2 

<4
.4 

<4
.4 

<4
.4 

<4
.3 

<4
.4 

<4
.5 

<4
.5 

<4
.2 

<4
.4 

<4
.4 

<4
.4 

<4
.3 

<4
.4 

<4
.5 

<1
.8 

<1
.7 

<1
.7 

<1
.8 

<1
.8 

<1
.7 

<1
.8 

<1
.8 

<1
.8 

<1
.7 

<1
.7 

<1
.8 

<1
.8 

<1
.7 

<1
.8 

<1
.8 

<1
.8 

<1
.7 

<1
.7 

<1
.8 

<1
.8 

<1
.7 

<1
.8 

<1
.8 

<3
.6 

<3
.4 

<3
.5 

<3
.5 

<3
.5 

<3
.5 

<3
.5 

<3
.6 

6.2
 

<1
.7 

84
 

95
 

95
 

14
0 

13
0 

50
 

6.7
 

<1
.7 

0.9
7 J

1.1
 J

2.0
 

2.0
 

2.1
 

2.6
 

13
 

N/
A

85
 J

96
 J

97
 

14
2 

13
2 

53
 

MW
-9

-3
0

MW
-1

1-
15

 2
02

2
2 

of
 2

 1
02

59
9-

01
8
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O
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An
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Me
th
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An
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te

Un
its

9/2
/20

20
9/2

/20
20

(D
UP

)
12

/31
/20

20
3/2

5/2
02

1
3/2

5/2
02

1
(D

UP
)

6/2
3/2

02
1

6/2
3/2

02
1

(D
UP

)
9/2

/20
20

12
/31

/20
20

12
/31

/20
20

(D
UP

)
3/2

5/2
02

1
6/2

3/2
02

1

AK
10

1
Ga

so
lin

e R
an

ge
 O

rg
an

ics
2.2

mg
/L

<0
.05

0
<0

.05
0

<0
.05

00
 J*

<0
.05

00
<0

.05
00

<0
.05

00
 

<0
.05

00
 

<0
.05

0
<0

.05
00

 J*
<0

.05
00

 J*
<0

.10
0 B

*
<0

.05
00

 
AK

10
2

Di
es

el 
Ra

ng
e O

rg
an

ics
1.5

mg
/L

<0
.29

<0
.29

<0
.61

2 B
*

<0
.28

8
<0

.28
3

0.2
25

 J 
0.2

33
 J 

<0
.29

<0
.62

5 B
*

<0
.60

0 B
*

<0
.28

3
0.2

35
 J 

AK
10

3
Re

sid
ua

l R
an

ge
 O

rg
an

ics
1.1

mg
/L

<0
.48

1 B
*

<0
.48

1 B
*

<0
.51

0 B
*

<0
.24

0
<0

.23
6

<0
.24

5 
<0

.24
0 

<0
.48

1 B
*

<0
.52

1 B
*

<0
.50

0 B
*

<0
.23

6
<0

.23
2 

1,1
,1,

2-
Te

tra
ch

lor
oe

tha
ne

5.7
μg

/L
<0

.25
0 

<0
.25

0 
--

--
--

--
--

<0
.25

0 
--

--
--

--
1,1

,1-
Tr

ich
lor

oe
tha

ne
8,0

00
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,1

,2,
2-

Te
tra

ch
lor

oe
tha

ne
0.7

6
μg

/L
<0

.25
0 

<0
.25

0 
--

--
--

--
--

<0
.25

0 
--

--
--

--
1,1

,2-
Tr

ich
lor

oe
tha

ne
0.4

1
μg

/L
<0

.20
0 

<0
.20

0 
--

--
--

--
--

<0
.20

0 
--

--
--

--
1,1

-D
ich

lor
oe

tha
ne

28
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,1

-D
ich

lor
oe

the
ne

28
0

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

1,1
-D

ich
lor

op
ro

pe
ne

-
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,2

,3-
Tr

ich
lor

ob
en

ze
ne

7
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,2

,3-
Tr

ich
lor

op
ro

pa
ne

0.0
07

5
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,2

,4-
Tr

ich
lor

ob
en

ze
ne

4
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,2

,4-
Tr

im
eth

ylb
en

ze
ne

56
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,2

-D
ibr

om
o-

3-
ch

lor
op

ro
pa

ne
-

μg
/L

<5
.00

 
<5

.00
 

--
--

--
--

--
<5

.00
 

--
--

--
--

1,2
-D

ibr
om

oe
tha

ne
0.0

75
μg

/L
<0

.03
75

 
<0

.03
75

 
--

--
--

--
--

<0
.03

75
 

--
--

--
--

1,2
-D

ich
lor

ob
en

ze
ne

30
0

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

1,2
-D

ich
lor

oe
tha

ne
1.7

μg
/L

<0
.25

0 
<0

.25
0 

--
--

--
--

--
<0

.25
0 

--
--

--
--

1,2
-D

ich
lor

op
ro

pa
ne

8.2
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,3

,5-
Tr

im
eth

ylb
en

ze
ne

60
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,3

-D
ich

lor
ob

en
ze

ne
30

0
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
1,3

-D
ich

lor
op

ro
pa

ne
-

μg
/L

<0
.25

0 
<0

.25
0 

--
--

--
--

--
<0

.25
0 

--
--

--
--

1,4
-D

ich
lor

ob
en

ze
ne

4.8
μg

/L
<0

.25
0 

<0
.25

0 
--

--
--

--
--

<0
.25

0 
--

--
--

--
2,2

-D
ich

lor
op

ro
pa

ne
-

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

2-
Bu

tan
on

e (
ME

K)
5,6

00
μg

/L
<5

.00
 

<5
.00

 
--

--
--

--
--

<5
.00

 
--

--
--

--
2-

Ch
lor

oto
lue

ne
-

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

2-
He

xa
no

ne
38

μg
/L

<5
.00

 
<5

.00
 

--
--

--
--

--
<5

.00
 

--
--

--
--

4-
Ch

lor
oto

lue
ne

-
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
4-

Me
thy

l-2
-p

en
tan

on
e (

MI
BK

)
6,3

00
μg

/L
<5

.00
 

<5
.00

 
--

--
--

--
--

<5
.00

 
--

--
--

--
Be

nz
en

e
4.6

μg
/L

<0
.20

0
<0

.20
0

--
--

--
--

--
<0

.20
0

--
--

--
--

Br
om

ob
en

ze
ne

62
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
Br

om
oc

hlo
ro

me
tha

ne
-

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

Br
om

od
ich

lor
om

eth
an

e
1.3

μg
/L

<0
.25

0 
<0

.25
0 

--
--

--
--

--
<0

.25
0 

--
--

--
--

Br
om

ofo
rm

33
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
Br

om
om

eth
an

e
7.5

μg
/L

<2
.50

 
<2

.50
 

--
--

--
--

--
<2

.50
 

--
--

--
--

Ca
rb

on
 di

su
lfid

e
81

0
μg

/L
<5

.00
 

<5
.00

 
--

--
--

--
--

<5
.00

 
--

--
--

--
Ca

rb
on

 te
tra

ch
lor

ide
4.6

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

Ch
lor

ob
en

ze
ne

78
μg

/L
<0

.25
0 

<0
.25

0 
--

--
--

--
--

<0
.25

0 
--

--
--

--
Ch

lor
oe

tha
ne

21
,00

0
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
Ch

lor
ofo

rm
2.2

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

Ch
lor

om
eth

an
e

19
0

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

cis
-1

,2-
Di

ch
lor

oe
the

ne
36

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

cis
-1

,3-
Di

ch
lor

op
ro

pe
ne

4.7
μg

/L
<0

.25
0 

<0
.25

0 
--

--
--

--
--

<0
.25

0 
--

--
--

--
Di

br
om

oc
hlo

ro
me

tha
ne

8.7
μg

/L
<0

.25
0 

<0
.25

0 
--

--
--

--
--

<0
.25

0 
--

--
--

--
Di

br
om

om
eth

an
e

8.3
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--

MW
-1

2-
10

MW
-1

1-
15

Cl
ea

nu
p 

Le
ve

l

SW
82

60
C 

(V
OC

)

 2
02

2
Pa

ge
 1

 o
f 3

 1
02

59
9-

01
8
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O
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An
aly

tic
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Me
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od
An

aly
te

Un
its

9/2
/20

20
9/2

/20
20

(D
UP

)
12

/31
/20

20
3/2

5/2
02

1
3/2

5/2
02

1
(D

UP
)

6/2
3/2

02
1

6/2
3/2

02
1

(D
UP

)
9/2

/20
20

12
/31

/20
20

12
/31

/20
20

(D
UP

)
3/2

5/2
02

1
6/2

3/2
02

1

MW
-1

2-
10

MW
-1

1-
15

Cl
ea

nu
p 

Le
ve

l
Di

ch
lor

od
iflu

or
om

eth
an

e
20

0
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
Et

hy
lbe

nz
en

e
15

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

He
xa

ch
lor

ob
uta

die
ne

1.4
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
Iso

pr
op

ylb
en

ze
ne

45
0

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

Me
thy

len
e c

hlo
rid

e
11

0
μg

/L
<5

.00
 

<5
.00

 
--

--
--

--
--

<5
.00

 
--

--
--

--
Me

thy
l-t-

bu
tyl

 et
he

r
14

0
μg

/L
<5

.00
 

<5
.00

 
--

--
--

--
--

<5
.00

 
--

--
--

--
Na

ph
tha

len
e

1.7
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
n-

Bu
tyl

be
nz

en
e

1,0
00

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

n-
Pr

op
ylb

en
ze

ne
66

0
μg

/L
<0

.50
0

<0
.50

0
--

--
--

--
--

<0
.50

0
--

--
--

--
o-

Xy
len

e
μg

/L
<0

.50
0

<0
.50

0
--

--
--

--
--

<0
.50

0
--

--
--

--
P 

& 
M 

-X
yle

ne
μg

/L
<1

.00
 

<1
.00

 
--

--
--

--
--

<1
.00

 
--

--
--

--
se

c-B
uty

lbe
nz

en
e

2,0
00

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

St
yre

ne
1,2

00
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
ter

t-B
uty

lbe
nz

en
e

69
0

μg
/L

<0
.50

0
<0

.50
0

--
--

--
--

--
<0

.50
0

--
--

--
--

Te
tra

ch
lor

oe
the

ne
41

μg
/L

<0
.50

0
<0

.50
0

--
--

--
--

--
<0

.50
0

--
--

--
--

To
lue

ne
1,1

00
μg

/L
<0

.50
0

<0
.50

0
--

--
--

--
--

<0
.50

0
--

--
--

--
To

tal
 X

yle
ne

s
19

0
μg

/L
<1

.5
<1

.5
--

--
--

--
--

<1
.5

--
--

--
--

tra
ns

-1
,2-

Di
ch

lor
oe

the
ne

36
0

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

tra
ns

-1
,3-

Di
ch

lor
op

ro
pe

ne
4.7

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

Tr
ich

lor
oe

the
ne

2.8
μg

/L
<0

.50
0 

<0
.50

0 
--

--
--

--
--

<0
.50

0 
--

--
--

--
Tr

ich
lor

ofl
uo

ro
me

tha
ne

5,2
00

μg
/L

<0
.50

0 
<0

.50
0 

--
--

--
--

--
<0

.50
0 

--
--

--
--

Vi
ny

l a
ce

tat
e

41
0

μg
/L

<5
.00

 
<5

.00
 

--
--

--
--

--
<5

.00
 

--
--

--
--

Vi
ny

l c
hlo

rid
e

0.1
9

μg
/L

<0
.07

50
 

<0
.07

50
 

--
--

--
--

--
<0

.07
50

 
--

--
--

--
1-

Me
thy

lna
ph

tha
len

e
11

μg
/L

<0
.02

32
<0

.02
32

<0
.02

40
 J*

<0
.02

40
<0

.02
40

<0
.02

40
 

<0
.02

32
 

<0
.02

32
<0

.02
50

 J*
<0

.02
40

 J*
--

<0
.02

50
 

2-
Me

thy
lna

ph
tha

len
e

36
μg

/L
<0

.02
32

<0
.02

32
<0

.02
40

 J*
<0

.02
40

<0
.02

40
<0

.02
40

 
<0

.02
32

 
<0

.02
32

<0
.02

50
 J*

<0
.02

40
 J*

--
<0

.02
50

 
Ac

en
ap

hth
en

e
53

0
μg

/L
<0

.02
32

<0
.02

32
<0

.02
40

 J*
<0

.02
40

<0
.02

40
<0

.02
40

 
<0

.02
32

 
<0

.02
32

<0
.02

50
 J*

<0
.02

40
 J*

--
<0

.02
50

 
Ac

en
ap

hth
yle

ne
26

0
μg

/L
<0

.02
32

<0
.02

32
<0

.02
40

 J*
<0

.02
40

<0
.02

40
<0

.02
40

 
<0

.02
32

 
<0

.02
32

<0
.02

50
 J*

<0
.02

40
 J*

--
<0

.02
50

 
An

thr
ac

en
e

43
μg

/L
<0

.02
32

<0
.02

32
<0

.02
40

 J*
<0

.02
40

<0
.02

40
<0

.02
40

 
<0

.02
32

 
<0

.02
32

<0
.02

50
 J*

<0
.02

40
 J*

--
<0

.02
50

 
Be

nz
o(

a)
an

thr
ac

en
e

0.3
μg

/L
<0

.02
32

<0
.02

32
<0

.02
40

 J*
<0

.02
40

<0
.02

40
<0

.02
40

 
<0

.02
32

 
<0

.02
32

<0
.02

50
 J*

<0
.02

40
 J*

--
<0

.02
50

 
Be

nz
o(

a)
py

re
ne

0.2
5

μg
/L

<0
.00

93
<0

.00
93

<0
.00

96
0 J

*
<0

.00
96

0
<0

.00
96

0
<0

.00
96

0 
<0

.00
92

5 
<0

.00
93

<0
.01

00
 J*

<0
.00

96
0 J

*
--

<0
.01

00
 

Be
nz

o(
b)

flu
or

an
the

ne
2.5

μg
/L

<0
.02

32
<0

.02
32

<0
.02

40
 J*

<0
.02

40
<0

.02
40

<0
.02

40
 

<0
.02

32
 

<0
.02

32
<0

.02
50

 J*
<0

.02
40

 J*
--

<0
.02

50
 

Be
nz

o(
g,h

,i)p
er

yle
ne

0.2
6

μg
/L

<0
.02

32
<0

.02
32

<0
.02

40
 J*

<0
.02

40
<0

.02
40

<0
.02

40
 

<0
.02

32
 

<0
.02

32
<0

.02
50

 J*
<0

.02
40

 J*
--

<0
.02

50
 

Be
nz

o(
k)f

luo
ra

nth
en

e
0.8

μg
/L

<0
.02

32
<0

.02
32

<0
.02

40
 J*

<0
.02

40
<0

.02
40

<0
.02

40
 

<0
.02

32
 

<0
.02

32
<0

.02
50

 J*
<0

.02
40

 J*
--

<0
.02

50
 

Ch
rys

en
e

2
μg

/L
<0

.02
32

<0
.02

32
<0

.02
40

 J*
<0

.02
40

<0
.02

40
<0

.02
40

 
<0

.02
32

 
<0

.02
32

<0
.02

50
 J*

<0
.02

40
 J*

--
<0

.02
50

 
Di

be
nz

o(
a,h

)a
nth

ra
ce

ne
0.2

5
μg

/L
<0

.00
93

<0
.00

93
<0

.00
96

0 J
*

<0
.00

96
0

<0
.00

96
0

<0
.00

96
0 

<0
.00

92
5 

<0
.00

93
<0

.01
00

 J*
<0

.00
96

0 J
*

--
<0

.01
00

 
Flu

or
an

the
ne

26
0

μg
/L

<0
.02

32
<0

.02
32

<0
.02

40
 J*

<0
.02

40
<0

.02
40

<0
.02

40
 

<0
.02

32
 

<0
.02

32
<0

.02
50

 J*
<0

.02
40

 J*
--

<0
.02

50
 

Flu
or

en
e

29
0

μg
/L

<0
.02

32
<0

.02
32

<0
.02

40
 J*

<0
.02

40
<0

.02
40

<0
.02

40
 

<0
.02

32
 

<0
.02

32
<0

.02
50

 J*
<0

.02
40

 J*
--

<0
.02

50
 

Ind
en

o(
1,2

,3-
cd

)p
yre

ne
0.1

9
μg

/L
<0

.02
32

<0
.02

32
<0

.02
40

 J*
<0

.02
40

<0
.02

40
<0

.02
40

 
<0

.02
32

 
<0

.02
32

<0
.02

50
 J*

<0
.02

40
 J*

--
<0

.02
50

 
Na

ph
tha

len
e

1.7
μg

/L
<0

.04
63

<0
.04

63
<0

.04
81

 J*
<0

.04
81

<0
.04

81
<0

.04
81

 
<0

.04
63

 
<0

.04
63

<0
.05

00
 J*

<0
.04

81
 J*

--
<0

.05
00

 
Ph

en
an

thr
en

e
17

0
μg

/L
<0

.02
32

<0
.02

32
<0

.02
40

 J*
<0

.02
40

0.0
15

1 J
0.0

22
7 J

 
0.0

25
0 J

 
<0

.02
32

<0
.02

50
 J*

<0
.02

40
 J*

--
0.0

23
3 J

 
Py

re
ne

12
0

μg
/L

<0
.02

32
<0

.02
32

<0
.02

40
 J*

<0
.02

40
<0

.02
40

<0
.02

40
 

<0
.02

32
 

<0
.02

32
<0

.02
50

 J*
<0

.02
40

 J*
--

<0
.02

50
 

82
70

D 
SI

M 
LV

 (P
AH

)

19
0

(to
tal

)
SW

82
60

C 
(V

OC
)

 2
02

2
Pa

ge
 2

 o
f 3

 1
02

59
9-

01
8



Ta
bl

e 9
 - 

Su
m

m
ar

y o
f A

ug
us

t 2
02

0 t
hr

ou
gh

 Ju
ne

 20
21

 M
on

ito
rin

g 
W

ell
 A

na
lyt

ica
l P

et
ro

leu
m

 R
es

ul
ts

SH
AN

N
O

N
 &

 W
IL

SO
N

 IN
C

.  

An
aly

tic
al 

Me
th

od
An

aly
te

Un
its

9/2
/20

20
9/2

/20
20

(D
UP

)
12

/31
/20

20
3/2

5/2
02

1
3/2

5/2
02

1
(D

UP
)

6/2
3/2

02
1

6/2
3/2

02
1

(D
UP

)
9/2

/20
20

12
/31

/20
20

12
/31

/20
20

(D
UP

)
3/2

5/2
02

1
6/2

3/2
02

1

MW
-1

2-
10

MW
-1

1-
15

Cl
ea

nu
p 

Le
ve

l
 B

en
ze

ne
4.6

μg
/L

--
--

<0
.25

0 J
*

<0
.25

0
<0

.25
0

<0
.25

0 
<0

.25
0 

--
<0

.25
0 J

*
<0

.25
0 J

*
<0

.25
0

<0
.25

0 
 E

thy
lbe

nz
en

e
15

μg
/L

--
--

<0
.50

0 J
*

<1
.00

 B
*

<1
.00

 B
*

<0
.50

0 
<0

.50
0 

--
<0

.50
0 J

*
<0

.50
0 J

*
<1

.00
 B

*
<0

.50
0 

o-
Xy

len
e

μg
/L

--
--

<0
.50

0 J
*

<1
.00

 B
*

<1
.00

 B
*

<1
.00

 
<1

.00
 

--
<0

.50
0 J

*
<0

.50
0 J

*
<1

.00
 B

*
<1

.00
 

 P
 &

 M
 -X

yle
ne

μg
/L

--
--

<1
.00

 J*
<2

.00
 B

*
<2

.00
 B

*
<0

.50
0 

<0
.50

0 
--

<1
.00

 J*
<1

.00
 J*

<2
.00

 B
*

<0
.50

0 
 T

olu
en

e
1,1

00
μg

/L
--

--
<0

.50
0 J

*
<1

.00
 B

*
<1

.00
 B

*
<0

.50
0 

<0
.50

0 
--

<0
.50

0 J
*

<0
.50

0 J
*

<1
.00

 B
*

<0
.50

0 
 T

ota
l X

yle
ne

s
19

0
μg

/L
--

--
<1

.50
 J*

<3
.00

 B
*

<3
.00

 B
*

<1
.50

 
<1

.50
 

--
<1

.50
 J*

<1
.50

 J*
<3

.00
 B

*
<1

.50
 

NO
TE

S:
An

aly
tic

al 
re

su
lts

 re
po

rte
d f

ro
m 

SG
S 

No
rth

 A
me

ric
a l

ab
or

ato
ry 

re
po

rts
 12

04
82

1, 
12

10
03

1, 
12

11
33

1, 
an

d 1
21

36
82

.
AD

EC
 G

ro
un

dw
ate

r C
lea

nu
p L

ev
els

 fr
om

 18
 A

AC
 75

.34
1 T

ab
le 

C 
- G

ro
un

dw
ate

r H
um

an
 H

ea
lth

 C
lea

nu
p L

ev
el.

DE
C

Al
as

ka
 D

ep
ar

tm
en

t o
f E

nv
iro

nm
en

tal
 C

on
se

rva
tio

n
PA

H
po

lyn
uc

lea
r a

ro
ma

tic
 hy

dr
oc

ar
bo

ns
VO

C
vo

lat
ile

 or
ga

nic
 co

mp
ou

nd
s

mg
/L

mi
llig

ra
ms

 pe
r li

ter
μg

/L
mi

cro
gr

am
s p

er
 lit

er
<

An
aly

te 
wa

s n
ot 

de
tec

ted
; r

ep
or

ted
 as

 le
ss

 th
an

 th
e l

im
it o

f d
ete

cti
on

 (L
OD

).
<B

ol
d

Th
e l

ab
or

ato
ry'

s L
OD

 is
 gr

ea
ter

 th
an

 th
e r

eg
ula

tor
y l

im
it.

-
Gr

ou
nd

wa
ter

 cl
ea

nu
p l

ev
el 

no
t e

sta
bli

sh
ed

 fo
r t

his
 an

aly
te

J
Es

tim
ate

d c
on

ce
ntr

ati
on

, d
ete

cte
d g

re
ate

r t
ha

n t
he

 m
eth

od
 de

tec
tio

n l
im

it (
MD

L)
 an

d l
es

s t
ha

n t
he

 R
L. 

Fla
g a

pp
lie

d b
y t

he
 la

bo
ra

tor
y.

J*
Es

tim
ate

d c
on

ce
ntr

ati
on

 du
e t

o q
ua

lity
 co

ntr
ol 

fai
lur

es
. F

lag
 ap

pli
ed

 by
 S

ha
nn

on
 &

 W
ils

on
, In

c.
B*

Re
su

lt i
s c

on
sid

er
ed

 no
t d

ete
cte

d a
t th

e L
OQ

 or
 re

po
rte

d c
on

ce
ntr

ati
on

 (h
igh

er
 va

lue
 re

po
rte

d)
 du

e t
o c

on
tam

ina
tio

n i
de

nti
fie

d i
n a

 bl
an

k.

80
21

 B
TE

X
19

0 (
tot

al)

 2
02

2
Pa

ge
 3

 o
f 3

 1
02

59
9-

01
8



    
Ta

bl
e 1

0 -
 S

um
m

ar
y o

f A
ug

us
t 2

02
0 t

hr
ou

gh
 Ju

ne
 20

21
 P

OE
T 

Sy
st

em
 A

na
lyt

ica
l P

FA
S 

an
d 

Ar
se

ni
c R

es
ul

ts
 

SH
AN

NO
N 

&
 W

IL
SO

N,
 IN

C.

Ap
pl

ica
bl

e 
lim

it
Un

its
Si

nk
C-

Po
rt

Co
m p

os
ite

Pr
e-

tre
atm

en
t

Si
nk

C-
Po

rt
Co

mp
os

ite
Pr

e-
tre

atm
en

t
Si

nk
C-

Po
rt

Co
mp

os
ite

Pr
e-

tre
atm

en
t

Si
nk

C-
Po

rt
Co

mp
os

ite
Pr

e-
tre

atm
en

t
—

ng
/L

<1
.9 

<1
.8 

25
 

<1
.9 

<1
.9 

7.6
 

<1
.7 

<1
.7 

12
 

<1
.9

<1
.9

12
 

—
ng

/L
<1

.9 
<1

.8 
12

 
<1

.9 
<1

.9 
3.3

 
<1

.7 
<1

.7 
7.4

 
<1

.9
<1

.9
8.1

 
—

ng
/L

<1
.9 

<1
.8 

5.2
 

<1
.9 

<1
.9 

1.7
 J

<1
.7 

<1
.7 

3.8
 

<1
.9

<1
.9

2.8
 

—
ng

/L
<1

.9 
<1

.8 
<1

.9 
<1

.9 
<1

.9 
0.7

8 J
<1

.7 
<1

.7 
<1

.7 
<1

.9
<1

.9
<1

.8
—

ng
/L

<1
.9 

<1
.8 

1.6
 J

<1
.9 

<1
.9 

0.8
4 J

<1
.7 

<1
.7 

1.2
 J*

<1
.9

<1
.9

0.6
8 J

—
ng

/L
<1

.9 
<1

.8 
<1

.9 
<1

.9 
<1

.9 
0.8

8 J
<1

.7 
<1

.7 
<1

.7 
<1

.9
<1

.9
<1

.8
—

ng
/L

<1
.9 

<1
.8 

<1
.9 

<1
.9 

<1
.9 

0.8
4 J

<1
.7 

<1
.7 

<1
.7 

<1
.9

<1
.9

<1
.8

—
ng

/L
<1

.9 
<1

.8 
<1

.9 
<1

.9 
<1

.9 
0.8

3 J
<1

.7 
<1

.7 
<1

.7 
<1

.9
<1

.9
<1

.8
—

ng
/L

<1
.9 

<1
.8 

<1
.9 

<1
.9 

<1
.9 

0.8
7 J

<1
.7 

<1
.7 

<1
.7 

<1
.9

<1
.9

<1
.8

—
ng

/L
<1

.9 
<1

.8 
<1

.9 
<1

.9 
<1

.9 
0.7

9 J
<1

.7 
<1

.7 
<1

.7 
<1

.9
<1

.9
<1

.8
—

ng
/L

<1
.9 

<1
.8 

<1
.9 

<1
.9 

<1
.9 

0.8
9 J

<4
.2 

<4
.2 

<4
.2 

<4
.8

<4
.8

<4
.5

—
ng

/L
<1

.9 
<1

.8 
<1

.9 
<1

.9 
<1

.9 
0.9

6 J
<4

.2 
<4

.2 
<4

.2 
<4

.8
<4

.8
<4

.5
—

ng
/L

<1
.9 

<1
.8 

<1
.9 

<1
.9 

<1
.9 

0.7
9 J

<1
.7 

<1
.7 

<1
.7 

<1
.9

<1
.9

<1
.8

—
ng

/L
<1

.9 
<1

.8 
<1

.9 
<1

.9 
<1

.9 
0.8

4 J
<1

.7 
<1

.7 
<1

.7 
<1

.9
<1

.9
<1

.8
—

ng
/L

<1
.9 

<1
.8 

<1
.9 

<1
.9 

<1
.9 

<1
.9 

<1
.7 

<1
.7 

<1
.7 

<1
.9

<1
.9

<1
.8

—
ng

/L
<1

.9 
<1

.8 
<1

.9 
<1

.9 
<1

.9 
<1

.9 
<3

.4 
<3

.4 
<3

.4 
<3

.8
<3

.9
<3

.6
ng

/L
<1

.9 
<1

.8 
98

 
<1

.9 
<1

.9 
50

 
<1

.7 
<1

.7 
60

 
<1

.9
<1

.9
45

 
ng

/L
<1

.9 
0.6

0 J
2.0

 
<1

.9 
<1

.9 
1.1

 J
<1

.7 
<1

.7 
1.3

 J
<1

.9
<1

.9
1.4

 J
70

†
ng

/L
N/

A
0.6

0 J
‡

10
0 

N/
A

N/
A

51
 J

N/
A

N/
A

61
 J

N/
A

N/
A

46
 J

10
<2

.5
—

11
.8

<2
.5

—
19

.5
<2

.5
—

20
.7

<2
.50

—
14

.9 
J*

No
tes

: 

ng
/L

μg
/L

EP
A

LH
A † <

Bo
ld — J J* ‡

N/
A

Es
tim

ate
d c

on
ce

ntr
ati

on
, d

ete
cte

d g
re

ate
r t

ha
n t

he
 m

eth
od

 de
tec

tio
n l

im
it (

MD
L)

 an
d l

es
s t

ha
n t

he
 R

L. 
Fla

g a
pp

lie
d b

y t
he

 la
bo

ra
tor

y.
Es

tim
ate

d c
on

ce
ntr

ati
on

 du
e t

o q
ua

lity
 co

ntr
ol 

fai
lur

e. 
Fla

g a
pp

lie
d b

y S
ha

nn
on

 &
 W

ils
on

, In
c.

Mi
nim

um
 co

nc
en

tra
tio

n, 
the

 co
mb

ine
d c

on
ce

ntr
ati

on
 in

clu
de

s o
ne

 or
 m

or
e r

es
ult

 th
at 

is 
no

t d
ete

cte
d g

re
ate

r t
ha

n t
he

 M
DL

.
No

t a
pp

lic
ab

le.
 T

he
 co

mb
ine

d c
on

ce
ntr

ati
on

 co
uld

 no
t b

e c
alc

ula
ted

; P
FO

S 
an

d P
FO

A 
we

re
 no

t d
ete

cte
d i

n t
he

 pr
oje

ct 
sa

mp
le.

Lif
eti

me
 H

ea
lth

 A
dv

iso
ry

EP
A 

LH
A 

lev
el 

is 
70

 pp
t fo

r P
FO

S 
an

d P
FO

A 
co

mb
ine

d. 

An
aly

te 
no

t d
ete

cte
d; 

PF
AS

 re
su

lts
 lis

ted
 as

 le
ss

 th
an

 th
e r

ep
or

tin
g l

im
it (

RL
) a

nd
 ar

se
nic

 re
su

lts
 lis

ted
 as

 le
ss

 th
an

 th
e l

im
it o

f 
de

tec
tio

n (
LO

D)
 un

les
s o

the
rw

ise
 fla

gg
ed

 du
e t

o q
ua

lity
-co

ntr
ol 

(Q
C)

 fa
ilu

re
s.

Co
nc

en
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Gustavus DOT&PF PFAS

PFBS PFHpA PFHxA PFHxS PFOA PFOS LHA 
Combined †

ng/L ng/L ng/L ng/L ng/L ng/L ng/L
Aug-18 1.3 J 1.8 J — 12 4.6 23 28 
Sep-18 1.2 J 1.7 J — 11 4.3 22 26 
Mar-19 1.4 J 1.9 J — 13 3.5 13 17 
Jun-19 1.5 J 1.8 J — 14 <3.4 B* 16 16 B*‡
Oct-19 1.0 J* 1.4 J 2.2 10 2.9 19 22 
Sep-20 0.85 J 1.5 J 4.3 7.4 2.0 10 12
Mar-21 1.0 J 2.2 5.1 10 2.7 7.1 9.8

Trend: Stable No Trend N/A Possibly 
Decreasing Decreasing Decreasing Decreasing

Aug-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Jun-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 <1.9 <1.9 1.0 J 2.9 <1.9 2.2 2.2 ‡
Sep-20 <1.9 <1.9 <1.9 0.60 J <1.9 0.88 J 0.88 J‡
Dec-20 <1.8 <1.8 <1.8 <1.8 <1.8 0.46 J 0.46 J‡
Mar-21 <1.8 <1.8 <1.8 <1.8 <1.8 0.79 J 0.79 J‡
Jun-21 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A

Trend: Stable Stable N/A N/A Stable Stable Stable
Aug-18 1.8 J 0.81 J — 8.9 0.77 J 7.7 8.5 J
Mar-19 1.5 J 0.87 J — 11 <2.0 B* 25 25 B*‡
Jun-19 1.1 J <2.0 — 7.0 0.81 J 14 15 J
Oct-19 0.99 J 0.86 J 2.8 9.3 0.74 J 13 14 J
Sep-20 0.50 J <1.9 1.2 J 4.7 <1.9 15 15 ‡
Jan-21 0.59 J 1.1 J 3.3 8.5 0.47 J 12 12 J
Mar-21 <1.8 <1.8 0.62 J 1.5 J <1.8 7.7 7.7 ‡
Jun-21 0.27 J <2.0 <2.0 5.2 <2.0 5.6 5.6 ‡

Trend: Decreasing Possibly 
Increasing

Possibly 
Increasing

Possibly 
Decreasing No Trend Possibly 

Decreasing
Possibly 

Decreasing
Aug-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Sep-20 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A

Aug-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Mar-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Jun-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Sep-20 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Dec-20 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 N/A
Mar-21 <1.7 <1.7 <1.7 <1.7 <1.7 <1.7 N/A
Jun-21 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 N/A

Trend: Stable Stable Stable Stable Stable Stable N/A
Aug-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Mar-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Jun-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 N/A
Sep-20 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Dec-20 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Mar-21 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 N/A
Jun-21 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A

Trend: Stable Stable Stable Stable Stable Stable N/A
Aug-18 <2.0 <2.0 — <2.0 0.79 J <2.0 0.79 J‡
Mar-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Jun-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 N/A
Sep-20 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Dec-20 <1.8 <1.8 0.54 J <1.8 <1.8 <1.8 N/A
Mar-21 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 N/A
Jun-21 <1.9 <1.9 0.92 J <1.9 <1.9 <1.9 N/A

Trend: Stable Stable N/A Stable N/A Stable N/A
Aug-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Mar-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Jun-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Sep-20 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Dec-20 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 N/A
Mar-21 <1.7 <1.7 <1.7 <1.7 <1.7 <1.7 N/A
Jun-21 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 N/A

Trend: Stable Stable Stable Stable Stable Stable Stable
Aug-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A

Aug-18 <2.0 <2.0 — 1.2 J <2.0 <2.0 N/A
Mar-19 <2.0 <2.0 — 0.98 J <2.0 <2.0 N/A
Jun-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 <1.9 <1.9 <1.9 1.1 J <1.9 <1.9 N/A
Sep-20 0.75 J <1.9 <1.9 0.78 J <1.9 <1.9 N/A
Dec-20 0.72 J <1.9 0.55 J 1.6 J 0.70 J 1.0 J 1.7 J
Mar-21 1.3 J 0.26 J 1.1 J 1.7 0.96 J 1.6 J 2.6 J
Jun-21 0.81 J 0.33 J 1.3 J 2.1 <2.0 1.4 J 1.4 J‡

Trend: Decreasing N/A N/A No Trend N/A N/A N/A
Aug-18 <2.0 1.3 J 1.3 J 3.8 1.4 J 5.2 J
Sep-20 0.49 J 0.82 J 1.5 J 0.85 J 1.9 0.49 J 2.4 J

Sep-18 <2.0 <2.0 — 1.1 J <2.0 <2.0 n/a
Insuficient Data for Trend Analysis

QuarterlyPW-059

Quarterly

PW-047 Annual
Insuficient Data for Trend Analysis

PW-074 Annual
Insuficient Data for Trend Analysis

PW-061 Annual

PW-037 Quarterly

Table 12 - Summary of Historical Water-Supply Well Selected PFAS Results and Trends

PW-012 Quarterly

PW-032 Annual
Insuficient Data for Trend Analysis

Sample Name
Monitoring 

Network
Quarterly 

Event

PW-010 Quarterly

NPS Well Annual

PW-038 Quarterly

PW-039 Quarterly

PW-040
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Gustavus DOT&PF PFAS

PFBS PFHpA PFHxA PFHxS PFOA PFOS LHA 
Combined †

ng/L ng/L ng/L ng/L ng/L ng/L ng/L

Table 12 - Summary of Historical Water-Supply Well Selected PFAS Results and Trends

Sample Name
Monitoring 

Network
Quarterly 

Event
Sep-18 3.4 3.7 - 37 3.1 92 95 
Dec-18 2.2 J 2.8 J* <7.7 B* 23 <7.7 B* 98 98 B*‡
Mar-19 2.7 2.5 - 26 2.8 76 79 
Jun-19 2.3 JL* 3.0 JL* - 28 JL* 2.1 JL* 74 JL* 76 JL*
Oct-19 2.0 3.4 9.9 30 2.5 130 133 
Aug-20 1.6 J 5.2 12 25 2.0 98 100 
Dec-20 0.84 J 1.7 J 3.3 7.6 1.1 J 50 51 J
Mar-21 1.2 J* 3.8 7.4 12 1.3 J 60 61 J
Jun-21 0.68 J 2.8 8.1 12 1.4 J 45 46 J

Trend: Decreasing No Trend Stable Decreasing Decreasing  Possibly 
Decreasing

 Possibly 
Decreasing

Sep-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Mar-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Jun-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 N/A
Sep-20 <1.9 <1.9 0.67 J 0.95 J 0.50 J 0.70 J 1.2 J
Dec-20 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Mar-21 <1.7 <1.7 <1.7 0.90 J <1.7 1.8 1.8 ‡
Jun-21 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 N/A

Trend: Stable Stable N/A N/A N/A N/A N/A
Sep-18 <2.0 0.93 J — 3.3 <2.0 5.4 5.4 ‡
Jun-19 <2.0 <2.0 — 2.4 <2.0 4.7 4.7 ‡
Sep-20 <1.9 0.47 J 0.97 J 3.2 0.75 J 6.1 6.9 J

Jun-21 2.4 3.8 11 30 2.8 49 52

Jun-19 2.0 <2.0 — 11 0.93 J 9.0 9.9 J
Oct-19 1.4 J 0.63 J 3.0 10 0.76 J 10 11 J

Jun-21 0.27 J <2.1 0.78 J 1.5 J <2.1 2.2 2.2 ‡

Jun-19 <2.0 <2.0 — <2.0 1.0 J <2.0 1.0 J‡

Jun-19 <2.0 <2.0 — 2.5 0.80 J 8.4 9.2 J I
Mar-21 0.33 JH* <1.8 2.3 0.52 J <1.8 1.6 J 1.6 J‡

Sep-18 <2.0 3.3 — 1.1 J 15 9.1 24 
Oct-19 1.4 J 0.51 J 0.83 J <1.9 1.0 J 1.0 J 2.0 J
Aug-20 <1.9 <1.9 <1.9 <1.9 <1.9 0.65 J 0.65 J‡
Dec-20 <1.9 <1.9 <1.9 <1.9 <1.9 0.60 J 0.60 J‡
Mar-21 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 N/A
Jun-21 <2.0 <2.0 <2.0 0.76 J <2.0 <2.0 N/A

Trend: N/A N/A N/A N/A N/A No Trend No Trend
Sep-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A

Nov-18 <2.0 <2.0 <2.0 <2.0 <2.0 N/A
Dec-20 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A

Sep-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 1.2 J 0.49 J 0.74 J <1.9 0.84 J <1.9 0.84 J‡
Aug-20 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A

Nov-18 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Jun-19 <2.0 <2.0 — <2.0 <2.0 <2.0 N/A
Oct-19 <1.9 <1.9 0.87 J 2.1 <1.9 2.4 2.4 ‡
Sep-20 <2.0 <2.0 <2.0 0.86 J <2.0 1.5 J 1.5 J‡
Dec-20 <2.0 <2.0 <2.0 1.3 J <2.1 1.7 J 1.7 J‡
Mar-21 <1.8 <1.8 0.52 J 0.90 J <1.8 2.1 2.1 ‡
Jun-21 <2.0 <2.0 <2.0 0.60 J <2.0 0.97 J 0.97 J‡

Trend: Stable Stable N/A Decreasing Stable Stable Stable
Oct-18 <2.0 <2.0 — 1.2 J 1.1 J <2.0 1.1 J‡
Sep-20 <1.8 <1.8 <1.8 0.71 J 1.0 J 0.68 J 1.7 J

Nov-18 <2.0 <2.0 — 3.3 <2.0 <2.0 n/a
Sep-20 <1.9 <1.9 <1.9 2.0 <1.9 1.8 J 1.8 J‡

Nov-18 <2.0 <2.0 — 6.1 0.98 J 2.9 3.9 J

Sep-18 2.4 1.6 J — 18 1.4 J 40 41 J
Oct-18 2.3 1.7 J — 20 1.6 J 36 38 J
Mar-19 1.8 J 2.0 — 20 <2.0 B* 31 31 B*‡
Jun-19 1.2 J 1.7 J — 15 <2.0 B* 43 43 B*‡
Oct-19 1.3 J 1.8 J 5.4 16 1.4 J 45 46 J
Sep-20 0.90 J 1.3 J 4.4 9.9 0.71 J 38 39 J
Dec-20 <2.0 1.1 J 2.8 6.9 0.51 J 30 31 J
Mar-21 0.74 J 1.5 J 4.4 7.7 1.0 J 30 31 J
Jun-21 0.28 J 0.32 JH* 1.2 J 2.2 <2.0 14 14 ‡

Trend: Decreasing Decreasing Possibly 
Increasing Decreasing Stable Decreasing Possibly 

Decreasing

Insuficient Data for Trend Analysis

Insuficient Data for Trend Analysis

PW-230 Annual
Insuficient Data for Trend Analysis

PW-240 Annual
Insuficient Data for Trend Analysis

PW-219 Annual

PW-241 Annual

PW-221 Quarterly

Insuficient Data for Trend Analysis

PW-212 Annual
Insuficient Data for Trend Analysis

PW-218 Annual
Insuficient Data for Trend Analysis

PW-211 Quarterly

PW-208

Removed, 
due to 

replacement 
well

Insuficient Data for Trend Analysis

PW-205

Removed, 
due to 

replacement 
well Insuficient Data for Trend Analysis

PW-204

Removed, 
due to 

replacement 
well Insuficient Data for Trend Analysis

PW-207 Annual

Insuficient Data for Trend Analysis

PW-205.1 Quarterly
Insuficient Data for Trend Analysis

PW-200 POE, 
Quarterly

QuarterlyPW-203

PW-401 Quarterly

PW-204.1 Quarterly
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Gustavus DOT&PF PFAS

PFBS PFHpA PFHxA PFHxS PFOA PFOS LHA 
Combined †

ng/L ng/L ng/L ng/L ng/L ng/L ng/L

Table 12 - Summary of Historical Water-Supply Well Selected PFAS Results and Trends

Sample Name
Monitoring 

Network
Quarterly 

Event
Jun-19 <2.0 <2.0 — 2.1 <2.0 2.3 2.3 ‡
Sep-20 <1.9 <1.9 <1.9 0.74 J <1.9 1.2 J 1.2 J‡

Jun-19 <2.0 0.81 J — 7.7 <2.0 14 14 ‡
Sep-20 <1.9 <1.9 0.54 J 1.9 <1.9 3.4 3.4 ‡
Jun-21 <2.0 <2.0 <2.0 0.93 J <2.0 1.5 J 1.5 J‡

Aug-20 <1.9 <1.9 0.52 J 1.9 <1.9 3.7 3.7 ‡

Jun-19 1.6 J 2.1 — 18 1.8 J 48 50 J
Sep-20 0.74 J* 2.0 J* 4.9 J* 13 J* 0.99 J* 68 J* 69 J*

Notes:

 Sample locations with greater than or equal to 50 percent non-detect results are omitted form statistical analysis.
ng/L

PFBS
PFHpA
PFHxA
PFHxS
PFOA
PFOS

†
<

—
J

J*
JL*
JH*
B*

N/A

‡

Trend analyses requires at least four samples for the data set in order to provide a meaningful statistical assessment. Sample locations with less than four data 
points are omitted from statistical analysis. 

PW-438 Annual
Insuficient Data for Trend Analysis

Table includes the results of Mann-Kendall nonparametric trend analysis with Monitoring and Remediation Optimization System (MAROS) classification.

Insuficient Data for Trend Analysis
PW-462

PW-414 Annual

PW-419 Quarterly

Removed, 
due to well 
category

Insuficient Data for Trend Analysis

Insuficient Data for Trend Analysis

nanograms per liter, equivalent to parts per trillion
perfluorobutanesulfonic acid
perfluoroheptanoic acid
perfluorohexanoic acid

Result is considered not detected due to qua ity control failures; see checklist for details. Flag applied by Shannon & Wilson, Inc.

Not applicable. The LHA Combined concentration could not be calculated because PFOS and PFOA were not detected in the project sample or there is 
insufficient data or a lack of quantifiable results (less than 50 percent) from which to conduct a Mann-Kendall analysis.

Minimum concentration, the LHA Combined concentration includes one or more result that is not detected greater than the MDL.

Analyte not requested
Estimated concentration, detected greater than the detection limit (DL) and less than the limit of quantitation (LOQ). Flag applied by the laboratory.
Estimated concentration due to quality control failures. Flag applied by Shannon & Wilson, Inc.
Estimated concentration, biased low due to quality control failures. Flag applied by Shannon & Wilson, Inc.
Estimated concentration, biased high due to quality control failures. Flag applied by Shannon & Wilson, Inc.

perfluorohexanesulfonic acid
perfluorooctanoic acid
perfluorooctane sulfonic acid
U.S. Environmental Protection Agency (EPA) Lifetime Health Advisory (LHA) level is 70 ng/L for PFOS and PFOA combined. 
Analyte was not detected; reported as < the laboratory reporting limit (RL)
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Gustavus DOT&PF PFAS

PFBS PFHpA PFHxA PFHxS PFNA PFOA PFOS
LHA 

Combined †
ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L

Oct-19 <1.8 <1.8 <1.8 1.1 J <1.8 <1.8 <1.8 N/A
Aug-20 0.33 J <1.7 <1.7 <1.7 B* <1.7 <1.7 <1.7 N/A
Dec-20 0.20 J <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 N/A
Mar-21 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 N/A
Jun-21 <1.7 <1.7 <1.7 0.61 J <1.7 <1.7 1.4 J 1.4 J‡

Trend: N/A Stable Stable N/A Stable Stable N/A N/A
Oct-19 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Aug-20 <1.7 <1.7 <1.7 <1.7 B* <1.7 <1.7 <1.7 N/A
Dec-20 <1.8 <1.8 <1.8 1.1 J <1.8 <1.8 0.56 J* 0.56 J*‡
Mar-21 <1.7 <1.7 <1.7 0.68 J <1.7 <1.7 <1.7 N/A
Jun-21 <1.8 <1.8 <1.8 0.68 J <1.8 <1.8 <1.8 N/A

Trend: Stable Stable Stable  Decreasing Stable Stable N/A N/A
Oct-19 <1.9 0.95 J 4.6 3.9 <1.9 1.5 J 3.8 5.3 J
Sep-20 3.0 37 84 32 4.0 36 260 296 
Dec-20 9.5 54 63 64 4.0 67 250 317 
Mar-21 2.4 26 31 100 4.0 78 250 328 
Jun-21 2 27 48 120 15 32 450 482 

Trend: Stable No Trend Stable Increasing Increasing No Trend Stable Increasing
Oct-19 1.5 J <1.8 <1.8 1.4 J <1.8 <1.8 <1.8 N/A
Sep-20 1.3 J <1.7 <1.7 <1.7 B* <1.7 <1.7 <1.7 N/A
Dec-20 1.4 J 0.70 J <1.8 <1.8 0.48 J 1.4 J <1.8 1.4 J‡
Mar-21 0.91 J <1.8 <1.8 0.54 J <1.8 <1.8 <1.8 N/A
Jun-21 1.2 J <1.8 0.60 J <1.8 <1.8 <1.8 <1.8 N/A

Trend: Stable N/A N/A N/A N/A N/A Stable N/A
Oct-19 <1.8 <1.8 <1.8 3.7 <1.8 <1.8 9.5 9.5 ‡
Sep-20 0.57 J 0.44 J 1.0 J 4.5 <1.7 <1.7 6.7 6.7 ‡
Dec-20 1.2 J 2.7 5.1 3.6 <1.8 0.94 J 5.1 6.0 J
Mar-21 0.24 J* <1.7 J* 0.87 J* 1.9 J* <1.7 J* <1.7 J* 3.1 J* 3.1 J‡
Jun-21 <1.7 <1.7 0.62 J 1.2 J <1.7 <1.7 2.0 2.0 ‡

Trend: Stable N/A Stable Decreasing Stable N/A Decreasing Decreasing
Oct-19 3.2 1.1 J 5.3 32 <1.9 2.8 9.0 J* 11 J*
Sep-20 1.9 0.63 J 2.9 19 <1.7 2.2 12 14 
Dec-20 1.2 J 0.43 J 1.6 J 14 <1.8 1.3 J 13 J* 14 J*
Mar-21 0.93 J <1.7 2.4 17 <1.6 1.7 13 15 
Jun-21 1.1 J 0.43 J 2.1 15 <1.7 1.5 J 15 17 J

Trend: Decreasing Stable Stable Stable Stable Stable Increasing Increasing
Oct-19 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 N/A
Sep-20 0.32 J 0.28 J <1.7 <1.7 B* <1.7 <1.7 <1.7 N/A
Dec-20 0.46 J* <1.8 <1.8 0.65 J <1.8 <1.8 <1.8 N/A
Mar-21 <1.7 <1.7 <1.7 0.50 J <1.7 <1.7 <1.7 N/A
Jun-21 0.19 J <1.7 <1.7 0.63 J <1.7 <1.7 <1.7 N/A

Trend: Stable N/A Stable Decreasing Stable Stable Stable N/A
Oct-19 0.31 J <1.9 <1.9 3.1 <1.9 <1.9 <1.9 N/A
Sep-20 0.29 J 0.22 J 0.76 J <1.7 B* <1.7 <1.7 2.0 2.0 ‡
Jan-21 0.44 J <1.8 <1.8 1.3 J <1.8 1.0 J 1.7 J 2.7 J
Mar-21 0.45 J <1.7 0.89 J 1.4 J 0.65 J 0.87 J 2.7 3.6 J
Jun-21 0.45 J 0.96 J 2.1 2.8 0.51 J 2.1 3.5 5.6 

Trend: Probably 
Increasing N/A No Trend Stable N/A Stable No Trend Increasing

Oct-19 <1.9 <1.9 <1.9 2.9 <1.9 <1.9 <1.9 N/A
Sep-20 0.30 J <1.7 <1.7 <1.8 B* <1.7 <1.7 0.91 J 0.91 J‡
Jan-21 0.37 J 0.29 J* <1.7 2.7 <1.8 <1.8 1.3 J* 1.3 J*‡
Mar-21 0.30 J* <1.8 J* <1.8 J* 1.0 J* <1.8 <1.8 1.5 J* 1.5 J*‡
Jun-21 <1.7 <1.7 <1.7 1.1 J <1.7 <1.7 <1.7 N/A

Trend: Stable N/A Stable Stable Stable Stable No Trend No Trend
Oct-19 0.35 J 0.56 J 1.1 J 1.5 JH* <1.9 1.4 J 1.3 J 2.7 J
Sep-20 0.45 J 0.84 J 1.2 J <1.7 B* <1.7 2.7 3.9 6.6 
Dec-20 0.43 J 0.91 J 1.2 J 1.1 J <1.9 1.3 J 4.8 5.9 J
Mar-21 <1.7 1.0 J 1.3 J 0.98 J <1.7 2.3 5.0 7.3 
Jun-21 0.46 J 0.96 J 1.2 J 1.0 J <1.8 6.7 6.2 13 

Trend: No Trend Increasing No Trend Stable Stable No Trend Increasing Increasing
Oct-19 <1.9 <1.9 <1.9 <1.9 B* <1.9 <1.9 0.81 J 0.81 J‡
Sep-20 <1.7 <1.7 <1.7 <1.7 B* <1.7 <1.7 <1.7 N/A
Jan-21 <1.7 <1.7 <1.7 0.62 J <1.7 <1.7 <1.7 N/A
Mar-21 <1.8 J* <1.8 J* <1.8 J* 0.57 J* <1.8 J* <1.8 J* <1.8 J* N/A
Jun-21 <1.7 0.23 J <1.7 0.49 J <1.7 <1.7 <1.7 N/A

Trend: Stable N/A Stable  Decreasing Stable Stable N/A N/A
Oct-19 1.2 J 2.2 5.5 15 B <1.9 1.5 J 97 99 J
Sep-20 1.6 J 6.0 16 23 <1.7 2.3 88 90 
Dec-20 0.66 J 2.0 4.6 11 <1.8 1.0 J 92 93 J
Mar-21 1.2 J 3.0 8.9 15 <1.8 1.0 J 97 98 J
Jun-21 0.79 J 3.2 7.0 15 <1.8 1.1 J 95 96 J

Trend: Stable No Trend Stable Stable Stable Stable No Trend Stable
Oct-19 0.75 J 2.3 5.6 12 <1.9 1.2 J 49 50 J
Sep-20 0.64 J 4.5 11 13 0.42 J 2.6 140 143 
Jan-21 0.42 J 1.8 5.3 5.4 <1.8 <1.8 39 39 ‡
Mar-21 1.3 J* 4.8 16 J* 17 J* <1.7 1.9 37 J* 39 J*
Jun-21 0.87 J 5.6 15 21 <1.8 2.0 95 97 

Trend: No Trend No Trend No Trend No Trend N/A No Trend Stable Stable

Table 13 - Summary of Historical Monitoring Well Selected PFAS Results and Trends

Sample Name Quarterly Event

MW-1-40

MW-1-15

MW-2-20

MW-3-15

MW-2-30

MW-3-40

MW-4-20

MW-5-20

MW-6-20

MW-7-20

MW-8-20

MW-9-30

MW-10-20
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Gustavus DOT&PF PFAS

PFBS PFHpA PFHxA PFHxS PFNA PFOA PFOS
LHA 

Combined †
ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L

Table 13 - Summary of Historical Monitoring Well Selected PFAS Results and Trends

Sample Name Quarterly Event
Oct-19 1.3 J 4.8 18 12 B 1.0 J 1.9 39 41
Sep-20 2.2 7.0 27 15 1.4 J 2.4 76 78 
Dec-20 35 19 180 830 2.2 92 6,100 6,192
Mar-21 1.4 J 3.0 15 20 0.62 J 2.2 210 212 
Jun-21 1.0 J 3.0 18 13 0.88 J 2.1 140 142 

Trend: No Trend Stable No Trend No Trend Stable No Trend No Trend No Trend
Oct-19 3.1 10 17 52 B 0.83 J 8.4 180 188 
Sep-20 1.8 15 17 52 0.97 J 9.8 210 220 
Dec-20 0.71 J 15 13 31 2.6 9.5 100 110
Mar-21 0.52 J 3.8 4.8 9.4 0.64 J 2.9 36 39 
Jun-21 0.61 J 5.5 5.6 14 0.66 J 2.6 50 53 

Trend: Stable Stable Probably 
Decreasing

Probably 
Decreasing Stable Stable Stable Stable

Notes:

 Sample locations with greater than or equal to 50 percent non-detect results are omitted form statistical analysis.
ng/L

PFBS
PFHpA
PFHxA
PFHxS
PFNA perfluorononanoic acid
PFOA
PFOS

†
<

—
J

J*
JL*
JH*
B*

N/A

‡

Trend analyses requires at least four samples for the data set in order to provide a meaningful statistical assessment. Sample locations with less than four data 
points are omitted from statistical analysis. 

Not applicable. The LHA Combined concentration could not be calculated because PFOS and PFOA were not detected in the project sample or there is insufficient 
data or a lack of quantifiable results (less than 50 percent) from which to conduct a Mann-Kendall analysis.
Minimum concentration, the LHA Combined oconcentration includes one or more result that is not detected greater than the MDL.

Table includes the results of Mann-Kendall nonparametric trend analysis with Monitoring and Remediation Optimization System (MAROS) classification.

nanograms per liter, equivalent to parts per trillion
perfluorobutanesulfonic acid
perfluoroheptanoic acid
perfluorohexanoic acid
perfluorohexanesulfonic acid

perfluorooctanoic acid
perfluorooctane sulfonic acid

Estimated concentration, biased low due to quality control failures. Flag applied by Shannon & Wilson, Inc.
Estimated concentration, biased high due to quality control failures. Flag applied by Shannon & Wilson, Inc.
Result is considered not detected due to quality control failures; see checklist for details. Flag applied by Shannon & Wilson, Inc.

U.S. Environmental Protection Agency (EPA) Lifetime Health Advisory (LHA) level is 70 ng/L for PFOS and PFOA combined. 
Analyte was not detected; reported as < the laboratory reporting limit (RL)
Analyte not requested
Estimated concentration, detected greater than the detection limit (DL) and less than the limit of quantitation (LOQ). Flag applied by the laboratory.
Estimated concentration due to quality control failures. Flag applied by Shannon & W lson, Inc.

MW-11-15

MW-12-10
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